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1 

^ C ,h J: o xffli2^Ki^^5g^«^-r6S11fe^<Sril*^ 
Srf lE^ft^ H H# (CIS ft SltSM t (7) ii^t ;&S pJtg 

e -^^f 'J #fiir /I- ^ -^Biift V/ ;^ 7^ A o 

m^mm(D^m\^i*^xmmi-^mmm^^^'r^n^- 
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mmm^Brnt-r^mmx^x.. mtd.^mm&^m\^^\^ 

^ 3 7!; M 6 O I > -r ix^^—o {CIS® O^f -^:9^f fj /u ^ 

hm^mwL<r)mmmi^x(Di^wm i^-</^^<oM-^\t^^ 
^:Lt\^ x^-DX^U'^mmt^^mm.'r^mmm^miR 
mm^mm\'xmm^i^Wi<Dmmmt(Dmmt*^'^mx^ 
i9> mm^wim<oi»m\z,^ox^mrr^mmm^^^'r 

J: 5 r <>r ^^l^m ^ ^^^-^^J^f'J^a-tyu^- 

-r^zt \cx<>xmm^mm^*-mm't^mmm^m^ 
if!m»mm<D^miu^<:>xmm'r^mmm^^w. 

r ^ * ^tSS: -r 5 -^5>f 'J # a ir /u 7 - ^IbftlSliim 
7^ jo tt 5 S^^il^:;^i!feo 

[is*3ii 1] WiWL<om^mt(Dmm>'^mt£^mm 



3 

im^mi 2] Hffis^j^cDsm. 0mm^x^^-:>mm 

mm v- X 7^ A tt 5 mmmmH^j^o 

i&&(Dmmt i.x^x.hti^mm\^^^^mw^^ y 

m^(Dmmt \^x^^hti^mmi.^i^mm\^^ :^Tv 

m&^^mt-r^mWi.xH'TL. wim^mmmm\^^\^}f 
mm<D^mims.^^v^t'r^m^x^^. t&issttits 

i-6IS*:« 1 1 7!rM 1 4 <?5^^•r^^75^-otc|5^0^?-^5> 
f y fi ir /u 7 — igPSj MMait '> >^ 7^ A (c *3 it -5 S ^^5^ 
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4 

#m 5 5f -^^Sij # Sir ^ - tliS ilft ;^ 7^ 
Htriat ;^7' y i^x^— i^^v-^r/jN^ < ^^-r^ y :7 h 

air /u ^ - ^Sj iiif 7^ A, 

m-^\^m-^^^h^mmii't'hmi^^\ sxi^i sis® 

^5>f fJ^fiir 7 v- X 7^ A, 

L•C^x.^;^^6B^riSL#l^MIS^-fc;^7^ y — v?:^ 

{ :^ IE "it O 5^ f I j # a ir / u ^ - ^ »j M ^ ii m i/ >^ 7^ o 
Il»*:«2 2] MlEy^' h/>:/ K;r>^Sia^iM^^g 

L■C^;t^t^5tf^fHU#V^MIS^;lfc:><^7^ y '>;^-r-v^>' 
«l BXdl 9f5«0??-^5J'9J^S-fe/U7-^W)«Ej^ii 



-c HIT ISIS ^ (50 S ^ {;i 5 ^ tt tt Mfife M ^ 

L T * ;t <b ^^ 5 M IE L. # 1/ ^ SI I* J c fc X 7" y ;^ - v;^ V 
^^it^@:i:'t-6fg*3l2 4Xfl2 5 
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312 4Xfi2 5l2«(0?5F^5^SiJ^S-fe/U7-3^»MilSii 
S^^n. MfEett£au-<yU?!i5i^ig(-'^«,-r6#^. Sift 

7c tfrfs t ;^7' y iy;^^— v^>^^/Jn$ < ^^-r^ y :7 h 

mria t ;^7" y v-x^- v^^/^/h^ < ^^-r^ y :7 h 
^^>Y^-7m^mm'&m.w^^m\^. w^^-y v^^i^y-:^ 

Bo 

t5 1*::^ # >fcfii[ S J; 5 Jc^^-r ^ w ^: -r -5 a 

*:^3 0|E«c<7)^»j^3^Bo 

3 2] ffflEy h^^V K:t>'Sit!l^il:^i^fi 

^^«i^-r^r t^j|*m^-r6i»*«3 oxfi3 ifs« 

L T ^ ;t e> ^^ ^ M 15 L # I ^ II » t ;i t ^ X y >^ - V? >- 
o^«j0!^^l^i-5C^^4^«St-t-6a*:3S3 0Xfl3 1 

iis*3S3 4] m^yy hy^iy Y:tymmmm^mw: 

50 LT-^;tbtT.^Ml2L#l>gi^l;it>^xy i^^y.-^-i/:^ 
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[fS*3S3 6] ^mwif)>h^mmm^<D^w^^^m 

So 

[if*3i3 8] itfiey >^ h^^v K:r:7SJi&^^^isg 

U-C^;i^^^6mrfSL#^^rJ3S(^t:;^f^ y i/>^•^-i^>- 
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« 3 6 3 7 lEScCO^SbSS^Sp 
[^0>^(^f¥*ffl/j?gftBJl 
[0 0 0 1 1 

i^0>^coMi-6aw:9'S^i ^^m\^. mMi<ommmt<o 

10 0 0 2] 

[0 0 0 31 JLf2bfc0fUV>^i1fi^ct (7)1gJi^^ll(0|^{C 

^-r-s^ m7L%<T^^^Wi^(o'^m^^^^xm 9 ^u^si 

Jt? To (^y h^^^- K:^:7||Sg(^|^(7:)iJt5l5*ifeT*(oS 
Jfe^lSiKL^iM-'^/v-t'fct) . Ti (ly ^ h^^>' K:3^:7 

[0 0 0 41 Sife^B S # AClg^J^^'OO^Sj^^if'-. Sit 
S # A<^Sil!l^B S # B ^(7){E^a(D^^*-L#i/^U-</U 

t-r^o Pp ^rBi<^r«i. ^Ki^fiS«fe^Bs#At2:>y-b 

[0 0 0 51 9 d^-r J: 3 (cg^S^^HB^fp^ Pp (Dfp^ir 

SJI^^B S #B(DeMta7!iSSJ^^B S # A(7:»^tLJ: 
$<^^'5t. Sifi^B S#A{cWUTii{fm:^»J«?«:tT 
oTV>-5^ib^f^. Siffi^B S # A J: t>effl5tit7:)/h$ 
l/^Slfe^B S #B--Ti^^-^;tX 9o •r?:^:b'^. ^ 
9{C?j^U;tCr H^r0l<^ra1*iSitfi^B S # B--^^^7&5S. 

[0 0 0 61 :L(oWm^M\cm^'t^'^Wf^m^%m't 
^^^hX^X. 1 9 9 1^5;^. T^nv^-T^H'^iJ^ • ^ 



1 
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i/— * fj:y'7r ^y^^:^. 5 7-6 2^, (P r o c 

ceding in IEEE Vehicular 
Technology Conferen'ce, pp. 
57-62, May. 1991) {-ISftcD^^i^*^^ ^ 

ft/h-ejsta <b 6 s jfe^ ^ ii ^ s ^ 

<!r 1^ ^ L X e t» « to ^ Sj t - ffi ;t 6 ^ & ^ ffi I ^ T (/ > 

[0 0 0 7] ia9i:I^1t. Silfe^BS #AtcS!B^*<05g^ 

TV^6o Sit^B S # A<i: B S # B c!:(DetSliCDM;65 U 
#l>lx-<>rUTo ct t? t^hS < >Sofc:NF^-CSia^B S # 
Ai:(Digjf^^«4$Uoo. Sife^BS#B^<0SJgg^r^ 

iNu-</PTi ^mx^ti^j^x-mmmBsnAtcomm^ 20 
[0 0 0 8] mt:.t^&mmt(D^u^mh'rh^.(D\^^ 

1 fix m*^>:#<^^-rSo fc;^xy 

To nc^tJ^(3:g§i^<l:»P^-rS(®<DU#iM^-</uTi (i. 

■rso 

[0 0 0 9] 

X:k^ ^ t>/hSi\ 

[00 101 ±td.i.rzm^(Dmmmm^m::^n^Bm 
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B^x^^So i"?'^^^'^^ ^^(^/N-r o -/ h b^i^i-'-^/uT* 
[0 0 11] ^fc. G^m(D^m^m\^x^^^^. s 

-v>>'^/h^<^^UXt>J:i/\ U^^^i^^^t:!^^/^ 
ifXL^9o 

[0 0 1 2] 7|5:^0J(7?S6«j(l. y :7 h/>>' K2^:7^:^^£ 
-t-SBS<0!^^gEiiSSi^^coia:f:JS:4r«E< 

^7^A(7)3iffl<Sr^m-rsr. <t xfcSo . 

[0 0 13] 

[^js«ri»*i-sfcjeKo#^] :^^m(Dmmmmnm 
fi. etftaco^»3SStcj:oxsifc^iiSiu#i>u-</u 

t LXV^So 

[0 0 14] e«*?!>5iS5S(;i^ib-t-S#^Ji. SJfe^il 
tRb#v^u-</U'^:^# < UX#^ifc(7)^lfe^^(7)[siBtg^jt 

s^i»^^!5#;t,oM^^i5^ihrSo &mm<omm 

fc, y v-y^^— i^>'<^/h$ <iS:^uxMI*c/cf^it& 
^ t *?:)^jg^<Sr-P-«?>(:ifl?^i-So 

[0 0 1 5] :*:M0^(cj:;fL(^. mm(r)mmm t (Dmm^^^ 
^h^i^m-r^:Lt^c^^xmtd,^mm^mm't^mmm 
^mx^^. mit^^W)m(r>^mii^i^oxi^m'r^mmm 

^ M -r S -^^S'J ^ -«^tbiSlt ;^ 7^ A o a 

jfe^5i»^*?feiciov>x. fl&f5ts^<^?ajfe^tc*f-rse*s 
m<D 0 'hm^H^mmtfj:^m^m(DGmm%:mmt lx 

-rs^T^^/rT^i:. Bfrf2ffi^eastitO'igi!jiiS<S:5i^a?>S;^ 

mit^^mmm(Dmmt i.x^:thti^i.^\^^mm^ 
^ Sir ^ -^mmf^mm ^ 7^ a tt s Sitfi^ii^^ 

[0 0 16] $ib«-. :*:^0>qtcJ:tLf^. WlH*iJ^a:);^ 

^S^^^X7!)>o|g^-rs^g^ig^ft^<7)Sife^{;::^-rS 
MfEti>PtettJ^i;65Mi^L#^/^^^IS^-h^H]S^'g'i;l^^. 
^ -r S ^Igii^t' (TD S tfi^ ^ (7) l^g^ ii^t^S ^ S :^ 
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[0 0 17] :^mm\cxtii^. mmm'^<D'^ 
[0 0 18] ^mmi'^xtii^. nt!mm^(7:)^ 

^ »«f -r 6 ;^ 7^ ^ ^i- 6 :: ^ ^ #® <b -r 5 If # 
^m^m^ 7 -SibMi^iift ;^ X io tt -5 Sife^ 

[0 0 19] ^ etc. *^0>^lcj:tttf. m^lSL#v^Bli^ 
ft v-X 7^ A {C:|o tt 6 S 6 5. 

[0 0 2 0] ^ etc. *^^tcj:tt(^. tfrfEt;^7^y 

mmmmm a tc istt -5 s jft^5M»^*&;^q» e ti 
10 0 2 1 ] ^^0^(cj;tt(^. mm(Dmmmtcoi^ so 

mi)>-^mxh^. mm^mm<7)^m{^^oxmm't^& 

i.xmmmmi(Dmmm{:iM'r^^ti^*ti(DnMmmm^ 

mi)-. m^^mm<r>^w^mm(omwb\^x^-?Lhti^\^ 

[0022] ^etc. ^^0^(cJ:^{^. tfliE*iJ:^c7^){$ 
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[0 0 2 31 Setc. *:^WlcJ:tLt^> fitrlE^J^oSg 

s^^^^^r*d>og^^-r5i^jf^+coKii^^tc^r5MiE 

C ^ ^1#F^|^[<^-r5^^^5^f|J^S^r/^^-^^!IM^ii^tv- 
[0 0 2 4] $etc. *^PJlCj;tL(^. MIBM^cD^ 

^m^w^t^. m^-^WMi^(nmWih\^x^'^hf\.^m 

iBb#i>^|gctc: t y v^;^-^ — v?v^iPxfcu-</P^ 

iSffi ^f*^^-r 5 ;^ X 5/ :/^*-r -5 c i: -r ^ 

5>f 'J # S ir ^ - ^ B iift :^ 7^ -A CI tt -5 S ife^ 

[0 0 2 5] $etc. *^0Jlcj;ti.l^. HulEl.#i>BilS: 

is^iijjt^/{i^iitiM5 ^ J: 3 tcis:^^5 c 

[0 0 2 6] $etc. ;*:^0^{cJ:tb(^. mIfE t y 

^^-r S r ^ ^ #® <b -r § 4f ^:$>SiJ* fiir /i^ ^ - ^Bjffll 

i^iifS ^ 7^ A m io ft 6 e -6 o 

[0 0 2 7 1 X. ;*:^0>^{cJ:tLCf. mS(7)^it&^<Jr^>/ce 

mm^m^mm\^mm^ti. mrfEe^tfti^-</^^^iib5Stc 

m^mmt U•CB9iE1S»<^>Sife^tc^•r'5^^^^•tL<Offi 
[0 0 2 8] ^etc. ;$:^0^tci::fLt^. mrfS L # 1/ ^P^ifc 
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[0 0 2 9] $ sfrfsy^ h/>^ 

-^5>#J ^ - ^BM^iifg ;^ 7^ A ^5 » ^ e o 

10 0 3 0] ;*:^P>^(^:J:ixf^. HfrfEy:7 h^NV- 

So 

[0 0 3 1 ] $ ^^p^frittf^. hy^i^ 
[0 0 3 2] X. :^mm\zxtn^. mm(Dm^mt<}^f£ 

[0 0 3 3] Sf>;c. SIJiE ^/^FJ^ 
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[0 0 3 4] $ e>(c. *^0^{cj:;ixtfx fl9fEy:7 h^n^- 
T^-ois ^ -r 5 ^ss^ ^ CDS Jin^ (c^-r s sfris^^^jg^ 

J a ir /V 7 - ^ aSI j^ilft ^ X A P> § o 

[0 0 3 5] >^mm\^^tn'^. t(ri5y:7 h^>v 

JO mu^mmm(Dmmt i.x^^bti^mt^i.^\^^mmz 

[0 0 3 6] ^ ;$:^0^{i:J:tif^. ffrie y:7 h^>:/ 

m^m.mmm(^m^^t i^x^-TLhti^mmx^^x^^mm^ 

[0 0 3 7] 3^. *^BJ{cJ:ttf^. 

^wmt \.xmwmL<nmmm\ci^^^^f\.^fh(r>^n 

i- 5 ^Igi^ (7) S jffi^ <b (75 ^ ^^fei- -5 - ,h 
[0 0 3 81 ^h\z^ :*:^PJJcj:tLf^. WfSU^VNgiSS 

[0 0 3 9] S^btc. *:5gWJwJ:tL*^. m^yy h/>:y 
50 [0 0 4 0] SifiEy h/NV- 
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[0 0 4 1 ] >^mm\^^tii^. mmy-y v^^i^ 
[0 0 4 2] X. ^mmt^h^m^m 

[0 0 4 3] $f>tc. *:^§q(cj:ttf^. mfl2L#V>l8^ 

[0 0 4 4] ^h\^. ^^m\^xti\'f. Mfay:7h/N>' 
^-og^ ^ -r 5 ^ s i:i ^-r ^ mr IE tg>pj-eMa 

[0 0 4 5] mtd.yy h^^i^ 

h*:t^mmmmmmm^'i^. sfriEW^toj^^. mm^xf>^ 
mtd.^W}m&(Dmmt i.x^^hti^m^\^^\^^mm\^ 

[0 0 4 6] ^ Jblc, ;?^^0^(cJ:;Jx(^. nt!td,yy h/N^ 
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[0 0 4 7 ] 

^^^xmrn^^mi^xmrni^w^m-r^o mn^n-^^m^ 

:^i>'f^1[^M^Wi^7ik^mxh^o HI 2 /^^0^|;il3 3 fl;*: 

mmmm ^ ^ti^^tiiri l t $> 5 « 

[0 0 4 8] ^-r. E! 2(r^bfc^Bj^S®oibft(;io 
mmm.2 \ \:L^\,^X^m^tl^ RFSI52 2^S?t^. 5gP 

mm^wttist-^ti^tx.^ feisa^a'j^a^® 2 4 

J:'9«E»$ix^o ^ib^t^Vms. e^a*Li(t)^i. y 

^fi¥l^^^B Sinfo, i<t bX^;te>;h.ao BSinfo. i = 
1 H^^-reS^^ i i:c?:)g^^^*^^i5feb. BS 

info, i = - ifii^^-rasit^ i 

^Jt^-r^o y:7 hx>>- K:^:7S±fe^iM^i^BB S 
J; !P »^$nfcS^iK»I^^SSB s info, ifi^yWt-^^fiS: 
3^|g3 1 -^A;^^;h.. 1^^t> L < fl^(^^^3i^$;fL6S 

®3 1 (OttJ;^)>^^ibO«J;iil^mft$ll2 6Jl*S-g'i^M2 5 trio 
l/^-C*g^^^. Ag|5 3 0{:i43V>T€-ffi 

f+;(JPit^;65|f A^ft^o Kif AgP3 0 (Dtfi 

:;^{s-^(i. fctfeS§2 9, ^^^2 8. ier|«i3^S2 7 ^ii 

[0 0 4 9 ] Ill 3 (C;^ LfcSi^^^i^a(^»^t(-0 

S:*fflJSS4 1 SriliSUfc^. RFSP4 2. m^S4 3 

^ST«f^^tb5o ^ia§^4 3 cDtti;^{;i^^tL6^iJ^ailf 
■^HM^»m-^1^ffiy^S4 4{;i:fci>ri^tH^^5o ^tB^ 
ttfcW^a^t-^fl^j^^ 1 l-^feit^tt. 5£^^l 1 {c4o 



(10) 

17 

[0 0 5 01 m2[C7jk\ltzyy h/>> h*:t^mm 

Li<t) [dB] x^&mm^mm^^:^ib. :Lti\^^^ 

L # 1/ ^ V -</u S: * ^ L T V ^ -5 o 
[0 0 5 1 1 ^-f . J^'r yy'l 0 0{C:i6\,^xmmm i t 
(DBWm^Li(t) [dB] (?5 9 ^a/hffi^L„in(t) Cd 10 

B] t^m-r^o »:\zi:^'r^y':fi 0 i{z^\^^x^ mmm 

Lmin(t) [dB] ^^b§|V^T. U-</^ L 

n,k [dB] ^^#-5o 1 O 3 iCjol/^T. L 

n,k(t)^«»^«t<^^^«i: [Ln,k(t)] ^ffS-r^. :^'r 
t}^mi^f)^^m^\^. mm^xhtiii^:^Tyy'i 0 5-^^ 

mii^Xfj:niH^:^^ y-y 1 OQ^Mt^o 

[0052] J^'ryy^lO 4(CiolNr. m&<om^t L 20 
X'&m^tl^m^\^^^^^^^^Tr(Om=tBi^\^. Xr 

( I Ln,k(t) I ) ^^Ln,k(t)ci: "9 ^/h ^ ft :^ 7^ :y 
X7^5/:/l O 6 tC:fo^l>T. iSS^^HiSi: UT^^^ 
n,k(t) I ) J^^Ln, k(t)^ ^/:7^1 0 9 

yi 0 7\^^\^^xi'Xs mmmk ttD^mf^m^M^-r^ 

ifcB Sinfo,k=0^^^-r6. ;^7^:yy 1 0 7-- 1 0 9 

f^s ^^-rs/:?"! 1 1 ^;c:}o^/^T k {ci ^^Dxfc^x 
:7^10 2--R5o k^5Ni^±-t:^tLf^. ^^^I^'^^B 
Sinfo. i^E12 t;:::^L^c»J«?m#^^§SS3 1 -^f^JtX 

[0 0 5 3] /e^*3> ^KjiiS^ttJ^B2 ST-^m^ix/c 40 

$ix-r;^x'>^>^i 0 2^ciol^Ti^il'«'r6o 

[0 0 5 4] is5ji. ei«^L#i>i--</uBa»Ta >:?e»Tj5 

-t" I Ln, i(t) I t-i^^<fj:^\^^:k^<fj:^Xo\z.m 
Jt-r^o «?I»L#VM^^/WTr «iTa J: "9 t t 

:^'r V — v^^^ii I Ln, i (t) I ^*'i^^i^\^t*:^^ 
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ho 

[0 0 5 5] i t-^m^xfii\^^^%. ( I L 

n,i (t) l> Ln,i(t)) ^l^5±l;::^ffiL. 

i-Tl;:g^^4^T-^ 5:^-8^. ^ i \ Ln, i (t) l» L 

i(t)) ^ia2±|C,^.}SL. ^(7)^;5fSfi?I^L#lM^-</l- 

[0 0 5 6] ^IC, |^5(;i:^LfcTa . Tr ^iSffl L^t 
# -g- (7) S ifi ^ ^ ^ ^ ^ ^ -C O - M J w o ^ T a! -5 o 
^6{C. «|$ft«rLn, i(t)^ «Stt^ I Ln, i (t) I ^i"^ 
^^:7±(:i,^.»$tv6.^. ( I Ln, i (t) 1 ^Ln, i(t)) 
OHiet^^tti^T-^U/bo ( I Ln, i(t)<^ I Ln, i (t) 

I ) (iB*ra(DSi§l;i{i|io-cia6 4'tw^b3t^Pno:^f^lc 

[0 0 5 7] ( I Ln, i (t) I » Ln, i(t)) t-^^. 
a, -r?:^i3»t>S«&^alS^L#l^U-</l-Ta ^^TIUo^cBt 

[0 0 5 8] )^T^^0^<7:){til(7)^M(Dff^^(COl/NTliI® 

^^^.x^xmrn-Th. 

[0 0 5 9] gI8 flia2jC^Lfcy:7 h^N^- K:?t-:7Ki& 

iii8<7)^ife(7)?i^fli-c(i. 5^sj^s«ima^®2 3x 

^£JtJ S tb^c^ib^ e Vmsd J; t) L 

[0060] ^-Ts X7^-/>^20 Ol;i4b^l/^Tajt^^ i ^ 

m^mm(DBimm9khiit) [dB] <o5^?t^s/hfii^L 

iDin<t) CdB] ^:;t^i-^o mcy.y'yyzo 

7^.y:/2 0 2 1C*dVnT. Stfe^k i:(7)etSa*L 
k(t) [dB] *^e3L„in(t) [dB] ^ML^K^T. 

ei5tii-'-</^Ln,k [dB] ^#5o >^y^:y:/2 0 3{:i 

^L. illg*-efetLf^>^7" :y:/2 0 4--. mU^Xtj:k1f 
iCh\^7s=r yZf^ 0 5--ifit>o 
[0 0 6 1 1 :^7^^/:7'2 0 4--fl3^iftigS^ttS3^® 2 3 

5f^<^ll^<i: LX^^$tL6«?I^L#i/M^-</UTr 

*^»L. Tr (Vms) ;65 l n, k (t) J: t tt tvtf 

7^5^7'2 0 6-^. 9 X^.^tttL(^>«^v^ :y 7^2 0 7--il 
tfo X^:yy2 0 5lCibHNT. 5t;^corj^ LT 

5^^$tb5^ML^lM^-</l-Ta tOlS^t+»L. T 



19 

a (Vms) ;6SLn,k(t) J: !5 t:^#«ttt*^::^7"5^>^2 0 8 

:/2 0 6 (;i$5l>T(i. Stfe^k ^c7)1g^^»|^^S^i-5 
S^S9^ft¥»^iSB Sinfo,k=- 1 ^^^L.. >^X^/>^2 0 

B S info, k= 1 ^K:^i-5o ^-7^ :y 0 7 {:lioV^X 

3SB Sinfo.k= 0«:^^i"S. 5^>^2 0 6-- 2 0 8 

f^. >^7^5/:/2 1 Oicioi/>Xklc:i«rJ!iP;tfc^. 

7^2 0 2-.M^o k >;65=NJ^±-Cfcnf^. 

ISB Sinfo,i^l^2(r^UfcSlJWs-^*SMi^e3 1 -.f6) 
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